[Brain-derived neurotrophic factor (BDNF) and nerve growth factor (NGF) blood levels in patients with acute carbon monoxide poisoning - a preliminary observations].
Neurotrophins are the family of proteins which stimulate and regulate the process of neurogenesis. Several factors belong to the family, mainly nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT 3), and neurotrophin-4/5 (NT-4/5). Acute poisoning with carbon monoxide (CO), which usually is accompanied by neurologic symptoms, can potentially change the secretion profile of neurotrophins. Aim of the study. The main goal of the study is to assess the changes of NGF and BDNF plasma levels during an acute phase of CO poisoning as well as immediately after recovery. Additionally, the relationship among neurotrophin levels and selected aspects of clinical course of CO poisoning were studied. The study group consisted of 18 patients (mean age: 31.8±10.3 years) hospitalized in Toxicology Department of University Hospital in Cracow because of acute CO poisoning. There were 10 women (mean age: 30.2±6.9 years) and 8 men (mean age 33.9±13.7 years) in the group. The levels of NGF and BDNF were evaluated using immunoenzymatic method (ELISA) in plasma samples taken thrice in each patient. The sample 1. was taken during hospital admission, the sample 2. about 12-36 hours after admission, and the sample 3. just before the hospital discharging (usually, on the 3rd-4th day). The clinical data were collected from patients’ anamnesis, physical examination and neuropsychological evaluation. The statistical analysis were performed using tools comprised in STATISTICA 12.0 PL (StatSoft Polska, Cracow, Poland) software. The majority of NGF plasma levels were less than 14 pg/mL (values below the limit of quantification), contrary to the sole case of 34.3 pg/mL. BDNF plasma levels ranged from 4.8 ng/mL to above 48 ng/mL, i.e. they were higher than the upper limit of measurement range for the plasma dilution which had been used. The comparison of NGF and BDNF plasma levels in the study group with their analogues in healthy volunteers taken from the literature indicates that NGF level declines and BDNF level rises in patients with CO poisoning. The profile of BDNF concentrations in the majority of patients formed the characteristic pattern: BDNF sample 1. > BDNF sample 2. < BDNF sample 3. Taking all the values of BDNF higher than 48 ng/mL as equal to 48 ng/ mL, the statistically significant difference among 3 sample series was found according to BDNF levels. Maintaining the above mentioned assumption, the statistically significant negative correlation between the number of higher cognitive functions disturbed in one patient at the same time and the BDNF levels in sample series 2 was discovered, as well as the weak correlations between BDNF level in sample series 1 and carboxyhaemoglobin or lactate level. Moreover, weak but statistically significant correlations were present between the duration of CO exposure and BDNF levels in each sample series. The NGF plasma level is probably declined, while the BDNF plasma level is increased in patients with acute CO poisoning. The concentration–time curve for the plasma BDNF may sometimes undergo fluctuations with two peaks on its course. Plasma BDNF level may serve as a biological marker of disturbed higher cognitive functions in acute CO poisoning. Some clinical aspects of CO poisoning (duration of exposure, HbCO and lactate blood levels) may influence BDNF level.